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$:(\mathrm{a})\mathrm{o}\mathrm{d}\mathrm{d}$ $(\mathrm{b})\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}$ odd ($\mathrm{S}\mathrm{i}\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\cdot \mathrm{T}\mathrm{a}\mathrm{k}\mathrm{e}\mathrm{n}\mathrm{o},$ $\mathrm{S}\mathrm{T}$ )
$(0,-a_{1},a_{0},-a_{1},0)(a_{0}>a_{1}>0)$




\sim $\{q_{i}(t), p_{\mathrm{i}}(t)\}$ $t+nT_{\mathrm{b}}$





$F(\{q_{i}(t), p_{i}(t)\})=\{q_{\mathrm{i}}(t), p_{t}(t)\}$ (3)
$v_{\mathrm{b}}[\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{e}/\mathrm{s}]$
$\{q_{i}(t), p_{i}(t)\}=\{q_{i-\mathrm{I}}(t-1/v_{\mathrm{b}}), p_{i-1}(t-1/\nu_{\mathrm{b}})\}$ (4)
$n$ $m$
$\{q_{i}(t+nT_{\mathrm{b}}), p_{i}(t+nT_{\mathrm{b}})\}=\{q_{i-m}(t), p_{i-m}(t)\}$ (5)
$\mathrm{F}$






$V(r)= \frac{1}{2}\kappa r^{2}+\frac{1}{4}\sqrt r^{4}$ (8)

















4 FPU $[3]_{\text{ }}$
$\{Q_{n}, P_{n}\}$ Odd
$q_{1}=q_{3}$ $q_{2}=q_{4}$ Even $q_{1}=-q_{2},$ $q_{2}=-q_{3}$ ,
$q_{3}=-q_{4}$ , $q_{4}=-q_{1}$ Odd
$Q_{1}=Q_{3},$ $Q_{\mathrm{t}}=-Q_{3}\text{ }$ Even $Q_{1}=0,|\downarrow\downarrow Q_{3}=0$
)
{ $\mathrm{Q}_{1}$ , Q2, Q3} $\llcorner\backslash \mathrm{g}^{1}|$ $\mathrm{Q}_{3}$




























































(a) (34-35) $T_{\mathrm{b}}$ $X_{0}^{C=1}$
(39)
(b) $X_{0}^{C=1}$ $\epsilon=\epsilon_{\tau,1}<<1$ (32-33) $X_{\epsilon_{1}}^{C=1}$
192





(c) (b) $\mathrm{C}=1$ $\mathrm{C}=0$ $\mathrm{C}$ $X_{\epsilon}^{C=C_{\mathrm{n}}}$
















$[6, 7]$ $($ $7)_{\text{ }}$
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(a)
$H. . ,.. $\mathfrak{H}^{4}.$ $
(b)
$ . $\Phi-3$ $Q$.
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